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1 

ft t>tiKX y T 5 y x-T^^fc*&*«iS# 

[S*«3] frKfWna^ i. 01-500^ 
<»T)V* v y**y-A YcotttmsT'b &zt tim t 

T'fcoT. XVTfr^uyA $yfc^£*iftvStt*f&3- 
7;Mr fjf^lM ft 4? y x— f ikWttrf ft 
[ 5 ] y r/i-* v va 5 yte-^iftft iStt* 
*mjLhT)\,*tvyttVA Ht«*a*LfcsKy"rs 

y^yx-TvMk^BjK. WlffigB^?)#£Tfc:ll® 

mt s-^^rrft z t zmkt-?&±* > vmm. 

im$m9 } mmsmt . mm 1 -4sm<o^y 
l IMS io] # y r/WfV y# y r s > c** ftft 

fift^/77 ha^$-«i-ft ^ k £#ak-rft ^5 7 h 
mivxvm&mmb (a ) zyyyvmstmhizm 
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ttftas^aTtc^^ 7>a*s*ft - 1 ^^at^-ft 
>jTfr*u>A syTb&ztzmitt&mmi o 

[0001 ] 

[*9fc«-*-fta«#fH *mu. mmcryyvm 
•b^yh^jiisi. ±*yvm$to. mmsmm/izy 

[0002] 

im&mtt&xvwmmkL x o t-rftun] ±* 
mm$>x'\z*;*yhw%mzix. **>hiz*.£ma 
L^-b^ y h*. ztuzmm-hmzM^ 
uz&wfr* mz'ittm&Ltz^y? y-h«. m 
mtt*±&. mxmzt'%mizma$tiz<r>mmi> 

HRt^^ yrox t Wftixa y . -fe^ y h^-x h 

ft. -7j, f^ttWiS»<o^. 43y?y-b+« 
*S^iiJn2-frft k n >^ 'J- h%<rmg.&T£M<t& 

t>%&%miit. ^mmmzcoiz2m.(?>mmz 

«f^tB5 9-1833 8^-K'J TlV^wyv a-fr 

T?Vfvmx.x c rfrm-&m5£v : 

T^y;H^#ft^fc<o*fi^«c*\ #^¥6- 

9 9 1 6 9^&fRfctt, ^y (B?fi»^WS«i») jK'J 

*$§S¥7 - 5 3 6 4 5#&fB*i J:tm§B¥8 - 2 0 8 7 
6 9^&$8fcli. xf-^y^i>->f K**5jaHd-e*& 
40 -rft^yx-x^^Bsfcx^^ytt^fi^i^/^-Ky 

Tfcft^lB^^itT^ft. L*>L. ft^ttcor&]±k^ 
tt^l6l±^ B&fc. 2 ^>t®fifcttlg^*1-ft-by y h 
»^J<0ia^ i>i^coJ:d^^Ht?:W-rft^7h 

m-erttexv*c?m&im<nmiim#>t>tLX^&. 

1 0 0 0 3 ] -3r, M*ttafciSjlWtSk » 
mt LTWfflT'Aft. fi^i.K. ^F^I85 9-62614 

^'Amizte. issttM*Ji^i~5fliRrtfttyrs 
50 y-^KyT5>^<oi©>f5rytt^yr^py^^K 
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3 

? hfi^ft^ i mcommETM&'bftt&xv x- 
mwnwmmmt bxmt&m^ziix^ 

[0004] 

[0005] ^:i)^*%BBtt. tf'J TA*W4 5 > 

aarau &ivc#<yx£* yrsvtfyx-T/Hk^ 
hm^mm^-h^cox-ht. ttiprasfti** 

fflEttAOte*'. 1. 01~5 0 0*/K*>7 

)i>*vy***H Y<mtm^X'hh^b^n^.h-fh 
mi?y7\-m£mfflg&ti><r>x'h * . 

[0 0 06] dfJT^WWS^ *Ux-f- 

r 5 y gtcit l-c ssr 5 y «*)iStt**?)3fi£ 

*'Jx-7vMfc£!|*lK. ^jgigfcto^^TCjgffW 
KiSBtefflVvf fc&gs 0-16 or-C^^JfL**^ 

[0007] stc, tmrjy hm^witdtmiyy 

-by y h fci«E-by v bwmmt ztt-r&zt urn 
t-r^-fey >hmfflfat:m&-tz *>?>-cj>&. 15 40 

frb%hX7-->vVjm*&m-hi>(nx-$>h. tK. 

[0 0 08] jDi.T. JKUTiWfl/>TjfUrSyfc*4 

tih&&mttT 5 y stc*t lt mr s yaoiStt 
CTcn«wtc}§«^ffl^-rtciajS8 o~ 1 6 o-c-c^ 50 



fHSPPl 1-269239 
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mm&fr£777hm£2itz>ztt:¥imt-r&?'7 
m^mm&miK ^mm^xym&m u ) 5r 

[0009] mz. #!f75 >#Ux— ^Mfc£*fc* 
fiSW^^rffy|g^»a«c (4 ) Sr^57 

>m^&z.vmm>t>mm&>yti:< 1 1> iao 

*u w 5 yxhhz t zmit-r &mm777 hnor 
tortmumimm-z i><r>xh h . 

[0010] 

( 1 ) ^vr^uy^JT^y 
*m&w&KWx®mthxv T)\*uy*\)T$> 

Tfr*i'ymtT$smbi-&irr&{LtttoX'}> 
v. rssmai. m-r^ym. sszrsyg. ibh 
rsys^t^s. wttf. xf-i^y^rsy. i^'x 
■j-uyhyrsy. hyx^i^yrh^Tsy. ff? 
X-f-l^y^y;? a yw?)x.i-i<ymtfT$ymx&&L 
teit&fo*. XVTimvy* \ytfhh. *%mm 
mmx\t. x»ta*v>4 5 y*m^hz\bw#& 

rntruwsy. 1, 2-/fi/WSx 2. 

3-7f-VWS>. 1. 

jjET^*wwsy^2ajyj:£a£LT 
tit><?>tyX'i>^ #'jxfi/W syfci^'JTofi^ 
*\ JSifck*t-*Tsy»T*)i»^-r5y«*iJ:vm 

'J Wl/y-f 5 ycW^JSfiBtfc LTIi. 4~ 
3, 0 0 0X-bhZtm*L<. «k'3»4L<«6~ 
1, 50 0. !Hft»4t<»il 0~30 0-C*>S. t 
t:. iK'jmi/WS^lifWilt 100 
~100, 000. #4L<tt200-50, 000, 
<fttzn&l<H5 0 0-10, 0 0 0T&&. %$>tlh 

r^vm&tetf. **yv?mm. x*->mm 

Lxmtuzmk&m$Lmfr 
[ooi2] ( 2 ) jK>j r s y^»r^ 



5 

[0 0 13] TJl^WVsr^lMFfcL'Cli. xf-wy 

F\ roeuy:**iM f\ -f yrf-uy** 
f\ hy^px^py^^ f\ fb5^fpy* 

*->M F\ T-\=7**)V3-1-VV***rA F\ T^'x 

v^Jtt+TA F\ ^f-i^yr^MM F\ xf-vy* 
*imf\ l, l-y^x-^xf-i^y^^ f^*« 

h*uy**-»M F£JiM!fcS£tT#&ftfcto<Dfl!L x^- 

[0014] ^y 7** wyaKU rs y<oatt*^* 
rsyatftti^-frsr^i/y^^ Fcofttna^ 

Stt. 5 yg^iStt*!?! 1 otJt LT 1 £S;t;h. 
tfftfciSIISte&v^ m L < ii 1 . 0 1 - 5 0 0 . J: 
O0*t<Ji2~5OO, sgfc#£L<tt5~3 0 0. 

L< &2 0-2 0 0T$>&. 
[00 15] ifc. Mti&tt&fo (WT. r^yrs 
ytfyx~r>Hfc£ftj fc^d. ) 

mzmm&^tf. mL<\±i. ooo-i. oo 

0, 000. ±D^L<li3, 000 — 500, 00 
0. mz#& L<{±5, 000-200. OOOTfc 

s. *m*r)75yhm&#ii. -txyhffimx'hz 

* y r s y* y x-r^ t liic/?? fs-£ L-fcS* 
tt<75* y ^ywsjf y»t J: s-fe^ y b&f^MBMlz J •> 

&m<mti&. ueKK^-rstfyrsytfy 

[ooi6] ^fKB-cji. xj&Kyrsytfyx 

i>$;ts%><?)t?h. ze>£o%m®totLXli. mitt 
sK 'J x-r^<0*JSgWHa5r Lfc*Jg«3a«tt*\ 

* y t 5 y^y x— f /Mtefc fc iuvx* y/PS. y 

*3g££&frfc ltj±. iJEsKyrsysK'J 

x~f/Wfc£*tf>d*S:< 1 i 1 otUi£7)5fe}Sg(7)*ig» 
£. »BL **»l^(7)^«jgt2-2 2<ojiilKlgtjct^ 
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[0017] sfc&ffl-C&KU TAr^Vyit 'J 7 S y<9vS 

tt*s#*T5y«{;. r/Mrwy**iM fs$££js 

v^TJi«ffc$OIS«i^ < . ( a ) *ffiHfc^ F y •> A. 

y ■> a » *gHt y wj&wrrtMi y &s?>*gHt 

LTfflV^^^yM^-. ( c ) T/PSx? 

io a. & x iiBf^iw^^H. r;^y±a-fb-^ 

¥%rfH-m.i oo-i o. ooowtfyryMfvytfy 
r s y i o oaftssfc^L, ta,*v>***h f i , 
ooo~5, ooomaat£<£B§u asi oo— 20 

0*C. EJj2~10kg/cm2T. *Sfl^y>ASr 

[0018] (3) ^yrsy^yx-x/Mt^ftK^co 

20 ^ffiWlft^^M^ 

[0019] fmMfrxyim&mt* ( -f ) t ix 

~?V4y&. -i^aym. v-F^ayK. ?oFyi£Ss 
^x^-^ytt^/^ygE^^f & ZtiFC* s S 
Jitdc^ftft i 0 ^y^ygg5r4j£-rsxxx;P*W^ 
30 its. 

[0020] JiHc^UlfcJ: o^^#yK^4js-n.xx 
TiVt LTIi. ±S^ffi»^;P^yK^xxr^TJ>ii 
»f^t*0KJi=5r< . mm. *?v4ym:;x+)\s. •? 

ujywti'X+A'. -?vAyf&tjmr)V. -?^^ym 
v^m<mvA y&tm®. 1-2 o<oiiia6«r/u 

i/x^-;l^?«7V7H!t^S[l -2 OnmSffikT)^ 

40 >k yF^^yK^'x^^Tj^F^nyist^ai 

—2 0 <?)l§fl)iiiST;Prj t, L < «vXXt^ ; 

(^^) r^y;ns^f-;k (^<^> r?y/nsxf- 
yp. o ^ ) y/MBtrf-'k ^ ) r ^ y 

tTV)U. T^yyH?bFo^>-xf-;K 
^) 7?y;P«bFn*y:rnt;P5rfc-(7) (^^) 
yyHEcoxx^/ng; ^f^rsyxf-^ (^t^) r 
7yy-F^r$/r;ME-^ (^^) r^yw-F 

' 2-x;^x^-;k (^t^) 'J U-hKHcox/U 
*T)WU T^yv-FS^^fSClt^T' 
50 HlxXf/^fflV^^CIl, /57M^ 



7 

x. *mtotrju#>mm#k Lxuznxnttfm 

[0021] iMx+uy&tf/uxymts 
«ktffln*#jBfcJ: Ox*^**** t<o^*54Tffiffl 

?o f y&^cox^ytt^M? ymw-rttt)* i aw 
±btommiz£ *)t)>vxvm:£sSrt-h3iXT>vbi 
®mhi%&. *crm&mt. m%c?&&& i o o*/f 

%b LK$&liZ. ^VV&ti)VX>&3 0-9 5fi» 

oms%X'hhzbmtL<, mzu.*i-uy&/ni> 

XVW. 5 0-9 5 MiftMiz X 0 tf/l'tf yK£ 

£j£-T£fl:-&!Hj5~5 OWXTh&Z btf&& L\\ 

§tt$£ffm£&frt>Ti>Z. 20 
[00 22]fl!!«Mft(D)tUli. (X?)T? 
y/k75F\ 7*!/Jt'7Hsf-rt'T3K»0TS 
; IHKb'xyk Tnb-*yi?b'x/K b 
A»jyKb*x,K £&«&b*x/k g*gb*x;i^)b* 
x;ixx-f;H8 ; xfuy, ro bp y 3^7/1^ y& 
**» ; xfi/y. xf-uyx;i/*yigt?<o^#&b*x 
A^MLAMc ; b'x/W F 'J > F * y . b*x/Kt F * 
ytgO F »J U;H^*b'xyPSR 
r- (>^^'Jn^m^7Qt^) FIM 
F*^7y^y4^#b*x;!^Jil*ft; vWS 30 
F. ^f-^vW 5 F\ xf-^?W 5 F\ 7*Pb;PV 
W 5 F\ T^-eM 5 F\ $ h\ F 

rS^vW $ F\ X-fTU^W-f $ F\ 7i-^7 
W 5 F\ l/tn+^WWA $ F'^<9-?W 5 FS! 

x/l^#*# ; (^^)7?nM V%<r)T)Vf\. F£ 
**tr^WHIJM|c ; 2-7?y/F7S 
yn^yxn^ygL M?) 7U/Fx;l'*yiL b*_ 
skXArtytt* x^-u-y^/l^ylL 2-bFo*>— 
3 - 7"r yx>F* ym. xivfczl-)V ( > ? ) 77U F- 40 
-vmnxfrxyms&ii&mfc b Fo^yxf-zi' 

? >J 1—F^Ob FQ^vTVMfrt' * ) 7?'J 
HteW: ^^b'x^x-x/k x^b'x/ux-r 
;l^0T;^^b'x;Px-r^ ; £fcb'x;K ig-ftb'x 
'Jry. *fc7'J/K T'J^r^rJ-;P; b'^bny 

f ym<r>%<m<n%mk%^mm:mih z t ttx 
i a* Mi2ma±zm.£ Lxm-t i z t #-e# s . 

[0023] 3WfcW>Wt#8?Cli, TO&ffcfr/l-tf y& 50 



^fS¥l 1-2 6923 9 

8 

U > <59*£ffifflU *t«lficO#*f*: (o) 

cr>*zm-$-utt\ ?Fmi*ju#yW£ms.to m > 

bitxnmi* (o) fcfcttJHLTfcin. iff 
S^tCJi. M ) 50~95M%, (Q) 5~50 
mzmt<\t M) 7 0-9 5**%. 

(a) 5-3oii%w. zcom&x-txyhmco 
ttm&x j y -ffiihsg^sh-i. y? 7 ha^*>'#^> 

[0024] (b)^DKiK^ 
±E^teW#»«K0JK 'J T 5 y* 'J x-r;Hk^K\o 

[0025] *t8iiK^fc LTJ±. mt\f**)Vm- 
tVrVy*-***HY. y?D^t;^HW 
>fb\ 3, 3, 5-F'J^f-^^DA.^yyy?-^ 

;PTb h Tbr- h^t— *^--f h\ Tb^Tb h y 

r*-WM vrnwrby^-ttw m •, t 

4 b\ ^*-f y7•^b•;^'<.yb*>'>'^>^ HoyN'->j-^f-9->f 

H, 2, 5- i J^)V^^y-2 t 

-*#"t>fh\ 1. 1, 3, 3, -fh7^f;W;l' 

yvf Hwt-m'l 2- 

i^) -royN'^N-f h'nyt-^f-f H^W>>f Ho 

'*-***M m ; 5?- 1 --r*)Vrt-H**t4 H. t 

F. «, a' -b'X (t-7*^M-^>-) p-^'-f 
VTnb;Kyb> v a, a' -t'X (t-7?W- 

ttis) p-^yroe«A^, 2, 5-^^ 

- 2 , 5 - : J ( t -y^K-:**^) A.^r-^y. 2 , 
5 -v^f-^- 2 , 5 ( t ^7*^-;W\*-^^) a. 

* i sy-3mr> i JT)V*frn-***r4 m-, t-7+ 

— K t-yf^t-^i'WX-h, i/*-t-7* 

2, 5-5/ C<.yy-f;w?-^^) A.df-9-y^ t-7" 

-/N*-jJ-v#>f 77*^-1^- F . t -y^N-jj-^r^tr 
A'U-F. t-y^yt-^v-^T^/x-F. ^ 
$;^-?-^4f v-^jTt* /x- F . t - 7+)Vrt-J(* 
^-2-xf-^A.4f-9-y^-F, t-n-twt-ttis 
-3, 5, 5-F'J^f-;^^aA.dE-9-yx-F. t- 

~ri-)W-** >"v.y/x- f . t -yf-^t-^-^ v 

"^F-fyiL ^S/WN'-jj-^v-jj-^Fx-F. t-^ 
i^WNVrfrdfi'bVCP-F. t -a.^>-;^n--^ 
^-Adf-tyx-h, ^ sw-jj-* >-^^-9-yx- 

Is^jyc-^^xX^MS. n-7*^-4, 4-b* 
7. ( t - 7f-^N->rdf ) ^nVX- F . 2 . 2 - b'X 
(t-7>/l^\-:**v) y^y. 1, l-b'X(t- 
7W*-1t*i') - 3 , 5 , 5 - F !l jCf-*^ D\ 
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*y>\ l, i-t** (t-yw?-**^) s s9u 

2, (t-yf'Jk/t— 

F. 4V71'9Mi-**4M F. *99/<UW—H 
K. ¥1iJ4lW-1tW4 F. 94 tMA^t- 
:t*tMF. 3, 3, 

F» '^Af/WC-J^lM F. 2, 4-^00^ 
y>f/W<-3MMM F. m- WH/kA-^iM F\ 

FBI: 5>— fyynlf*yt-**^5^-!K*-h. ^ 
-2-xf-;l^^i/;^-3r^r^> ? *-#*-h. 5>- 

n-rotr^N-^y^-^-h. t*x- (4- 

F. S^yx*^--**^*— #*-F. i^'-^b 

*w y TotryWN'-^^^-^- h . ^* ( 3- 
^^-3-^ b^yy/H /t-sr^s^a— #*- 

1 82 fcl'i 2 W2Lk*tt* Lxmfrh Z t *> T£ 6 „ 

[0026] ^rts^b^^mst^(c$m^iiiv^ 

^^»**^tt»t*rLT. 0. 01~3 0tt 
*%. J:0*f;fcL<JiO. 1~20J»%. #t#£L 
<liO. l~10Mft%T*l>. «I£>«WCsKyx~f 

( -f ) - 1 £ U**«. ^iM? 30 

y r s >sKyx-^Hb^*icaaiLT»< £ t i>? 

[00271 /77 Fft'&CJi. ^tKigHbiBsfcftt, 

[0028] ^rssKftft^jgrnt txit. mm 
«tUf">A. mfcyyn^WNaywb&R; she 

y*y. I^fcy-fJBSWttfeMlfc* : SSL JtflrtX 

v : Jy. >fyF-/k 4$yy-/k jm^*/— 

ilt>cr>im£tti2mXk*Wmt&Zki>X'Zh. 
[0029] Wtteft&tot LTti. 7xO*^t 
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yt&sas. x/i^^sas. \y-t>x^7^y 

79 V. Y : Ti/)\>X)Vi)-r9y. *)V*)7Y3i9J— 

jv. a-jowrhmvytym. f-*yyn-;uK. 
f^7tit^y|!. a-ttTWXym-hy^J** 

W7t?t/H^f^k a-ttTuttyWtf-hVV 
J±X>Vi^+)V^XT)\%&)X)V*]7Y#£;1fa ; t F5 
5»\ /8-tKo^yXf;l/tH7yX b Fa^T 
5 i^>M3££^fc£!Hj ; *;l/AWh F. T-feFT 

/kftK, rub^yrA-rbF. n-yf-^ryurh 
f . >f v yf-^r^rb f , vrtu y r >-r;^r t f 

£n^ia4^«2aeLh^fifffl-r«.£tt>T^ 

[0030] (c)igeftHi 

y >-Kfl:^fttJ it^*nait*^s^nfc^ < 1 1> 1 s 

li, ^ y T S y#\) x--7-)Vft&W^<r>9 : 7 7 b^Sr ft 
±§-fr. #^»#iSy77bM^«cc7)^|fc8gS:|6i±$^ 

*9 9yx)\,*ymg0)&fmA)\s*ym ; ^y 
*£yx)V*yl&. Ly*£yiSx}i>*ym. -f-y9uyx 
^7^^>-i/x;^yi^^#Kx;^y 
K ; 9xiuKyMyx)V^ym. 1 -y7f-yPTS>'- 
4-xtu*ym (-t-yttym) , 2-^-7f-^rsy 

- 1 -A;l/*ySc- ( h b'TXgt) , 1 -y 7f-A-T 5 V 
-8-X^*^B! K>JK) . ^i(rK) , 2- 

i-7-7f-;prsy-3, 6, 8-hy^*yso 
•y*K) . h/uxyx/ktfyiL Hfy;Ky-t>» 

^»£i:*i-C§. £<x^ia4^±2aiyji«:flffflL-C 

[ o o 3 1 ] y >-s?fl:^jt LTJi. . y 
aiyyR, »agyys. xvvym. *9vym. bo 
yy». y^K^f-^. yy&x?-/k y^srrnb 
yyRy^k y>«w^f-/K yvKFr^/K 
y>sxyry;K >j>i7x=*. n^f*. 

!»>fiyxf/K 'jy||y7ne)K y^K^yf-^. 
OytW*?*** 'J^y'Hfyyk yygy^fT 

y;K yy^'7x-;^t'$-^{fS£fc^T'§. 
^i84^{i2aw±^fifffly^£fct>T^s. 

[00323 ilfiSKfc LTti. Witt. ffiK. 7 Wfc* 
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ztmt u\ ^w*»*t lx. ^matuvxy 
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[0033] m-mnmrnzmzwrntt^tf. * <?>*mm.tmtimb&^)t>xv7$yxvx-Tfi' 

$£mm<7). mt<\io. o 5-2 omm%. mz fcawcarau & omttcM&LfcSL msl^s 

m l<«o. i~i 5**%-e&s. 0. 0 5nm% ^zmi<rftm\i))v^sm&!mto. m ) twm 
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(54) GRAFT POLYMER AND PREPARATION AND USE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a graft polymer which is useful as a cement additive; 
etc., having a high workability, a cement additive and a preparation process of a graft 
polymer. 

SOLUTION: A graft polymer is obtained by addition polymerizing an alkylene oxide with an 
active hydrogen-containing amino group contained in a polyalkylenimine, wherein the amount 
of the alkylene oxide is more than the equiv. of the active hydrogen of this amino group, and 
then graft polymerizing the obtained polyamine polyether compound with an unsaturated 
monomer. Also, the graft polymerization is preferably carried out with substantially no solvent 
using an acidic catalyst. The obtained graft polymer is highly graft polymerizable, has a high 
cement dispersibility, is used as a cement additive and may be added to a cement 
composition. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture method of a 
graft polymer more useful as a cement additive, a scale inhibitor, etc. in a detail, the cement additive 
which consists of these, a cement constituent, a detergent constituent, and a graft polymer about a new 
graft polymer. 
[0002] 

[Description of the Prior Art] In an engineering-works construction site, structure material, a foundation, 
a bridge wall, etc. are used for multiple purposes, and the amount used also has much cement paste 
which cement was used abundantly and added water with cement, mortar which mixed to this the sand 
which is a fine aggregate, and concrete which mixed the pebble further. This cement paste, mortar, and 
concrete generate intensity through condensation and hardening by the hydration reaction of cement and 
water, therefore, workability falls with the time progress after water addition, and, generally this 
phenomenon is called slump loss with freshly mixed concrete - having --****-- the unit in a cement 
paste - in the low thing of amount of water, a slump loss becomes large on the other hand - an 
improvement of workability sake ~ the unit in freshly mixed concrete if amount of water is made to 
increase, a result which causes the on-the-strength fall of concrete etc. will be brought Then, although 
various additives are developed for improvement in an improvement of the workability at the time of 
freshly -mixed-concrete construction, or the endurance of concrete, a ligninsulfonic-acid system has 
dispersion in a water-reducing effect, and if the dispersant which consists of a gluconic acid, 
glucoheptonic acid, etc. does not use a lot of additives for acquiring a high fluidity, hardening delay and 
poor hardening produce it. moreover, the concrete admixture to which a copolymer with a polyalkylene 
glycol monochrome (meta) acrylic-ester system monomer, an acrylic-acid system monomer, etc. 
contains poly (acidic-group content substituent) polyethyleneimine in JP,6-99169,B at ^,59-18338,6,-- 
moreover, the compound which added the ethylene nature unsaturation dicarboxylic acid etc. to the 
polyether compound which contains an ethyleneoxide at a specific rate in JP,7-53645,A and JP,8- 
208769,A - respectively - as a dispersant etc. The useful purport is indicated. However, development 
of development of the cement additive which has the further excellent performance, the graft polymer 
which has such a property, and its manufacture method is called for for the purpose of improvement in 
workability, and improvement in physical properties. 

[0003] The high molecular compound which, on the other hand, has a hydrophilic radical and a 
lipophilic group in a molecule is useful as a detergent, a scale inhibitor, a defoaming agent, etc. For 
example, the example which uses the graft polymer which added the ethylene nature unsaturated 
carboxylic acid to cation nature polyalkylene-oxide addition products, such as a monoamine which has . 
1-5 basic nitrogen atoms, and polyamine, and the graft polymer which carried out the polymerization of 
the acrylic acid to the polyether compound only containing one nitrogen atom for JP,59-62614,A as a 
gray-ized inhibitor in a detergent is indicated. However, a cleaning effect etc. is not yet enough 
[0004] 
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[Means for Solving the Problem] As a result of repeating research wholeheartedly about various graft 
polymers, this invention persons found out that the dispersibility excellent in the graft polymer which 
added polyalkylene oxide to the polyalkylene imine and added the unsaturation monomer etc. further, 
the scale prevention effect, etc. could be demonstrated, and completed this invention. 
[0005] That is, this invention offers the graft polymer which carries out the addition polymerization of 
the alkylene oxide exceeding the equivalent of the active hydrogen of the amino group concerned to the 
active hydrogen content amino group contained in a polyalkylene imine, is made to carry out the graft 
polymerization of the unsaturation monomer to the polyamine polyether compound subsequently 
obtained, and is obtained. Moreover, the aforementioned graft polymer characterized by the 
aforementioned unsaturation monomer containing a unsaturated-carboxylic-acid system monomer (b) is 
offered. Moreover, the aforementioned graft polymer to which the aforementioned addition 
polymerization is characterized by being the addition polymerization of 1.01-500-mol alkylene oxide is 
offered. 

[0006] Moreover, it is a graft polymer containing the polymerization object of a polyalkylene imine, a 
polyether, and an unsaturation monomer, and the graft polymer characterized by the polyether which 
becomes the active hydrogen content amino group contained in a polyalkylene imine from the alkylene 
oxide exceeding the equivalent of the active hydrogen of the amino group concerned adding is offered. 
Moreover, the graft polymer resultant which is made to carry out the graft polymerization of the 
unsaturation monomer to the polyamine polyether compound which carried out the addition 
polymerization of the alkylene oxide which exceeds the equivalent of the active hydrogen of the amino 
group concerned to the active hydrogen content amino group contained in a polyalkylene imine at the 
temperature of 80-160 degrees C, without using a solvent for the bottom of existence of organic 
peroxide substantially, and is obtained is offered. 

[0007] Furthermore, the cement constituent characterized by containing the cement additive which 
consists of the aforementioned graft polymer or the aforementioned graft polymer resultant, or cement 
and the aforementioned cement additive is offered. Moreover, the scale inhibitor which consists of the 
aforementioned graft polymer or the aforementioned graft polymer resultant is offered. Moreover, the 
detergent constituent characterized by containing a surfactant, and the aforementioned graft polymer or 
the aforementioned graft polymer resultant is offered. 

[0008] In addition, the manufacture method of the graft polymer characterized by carrying out the graft 
polymerization of the unsaturation monomer to the polyamine polyether compound which carried out 
the addition polymerization of the alkylene oxide which exceeds the equivalent of the active hydrogen 
of the amino group concerned to the active hydrogen content amino group contained in polyalkylene 
polyamine at the temperature of 80-160 degrees C, without using a solvent for the bottom of existence 
of organic peroxide substantially is offered. Moreover, the manufacture method of the aforementioned 
graft polymer that the aforementioned unsaturation monomer is characterized by including a 
unsaturated-carboxylic-acid system monomer (b) is offered. 

[0009] Furthermore, it faces carrying out the graft polymerization of the unsaturated-carboxylic-acid 
system monomer (b) to a polyamine polyether compound, and the manufacture method of the 
aforementioned graft polymer characterized by carrying out graft polymerization to the bottom of 
existence of at least one sort of acid catalysts chosen from an organic sulfonic-acid compound, a 
phosphoric-acid compound, and an inorganic acid with organic peroxide is offered. Moreover, the 
manufacture method of the aforementioned graft polymer that the aforementioned polyalkylene 
polyamine is characterized by being a polyalkylene imine is offered. 
[0010] 

[Embodiments of the Invention] The manufacture method of the graft polymer of this invention is 
explained below. 

(1) The polyalkylene polyamine used by the manufacture method of a polyalkylene polyamine this 
invention is a compound containing an alkylene machine and the amino group, and the first amino 
group, the second amino group, and the third amino group are contained in the amino group. For 
example, there are a compound which ethylenes, such as ethylenediamine, a diethylenetriamine, a 



h g eg b eb eg e e 



Page 3 of 14 



TORIECHIREN tetrapod amine, and a tetraethylenepentamine, combined by the amino group, and a 
polyalkylene imine. It is desirable to use a polyalkylene imine by the manufacture method of this 
invention. 

[001 1] A polyalkylene imine can carry out the polymerization of the alkylene imines, such as 
ethyleneimine, propyleneimine, 1, 2-butylene imine, 2, 3-butylene imine, 1, and 1 -dimethyl 
ethyleneimine, by the conventional method, and can obtain them. In this invention, the polyalkylene 
imine which mixes two or more sorts of the above-mentioned alkylene imine besides the homopolymer 
of these alkylenes imine, and is obtained and which consists of mixture of ethyleneimine and a 
propyleneimine, for example can be illustrated. Also in these, polyethyleneimine and a polypropylene 
imine are desirable, the [ the first amino group which a bridge is constructed over a polyalkylene imine 
by three dimensions by the polymerization, and is usually an active hydrogen content amino group 
besides the third amino group in structure, and ] ~ 2 amino groups are contained as an average nitrogen 
atomic number of the polyalkylene imine used by the manufacture method of this invention, it is 4-3,000 
~ desirable ~ more — desirable - 6-1,500 - it is 10-300 especially preferably moreover, the weight 
average molecular weight of a polyalkylene imine - 100-100,000 - desirable - 200-50,000 ~ it is 500- 
10,000 especially preferably It is because the graft polymer obtained can demonstrate the effect which 
was excellent as a cement additive, a scale inhibitor, etc. 

[0012] (2) Carry out the addition polymerization of the alkylene oxide to the above-mentioned 
polyalkylene polyamine by the manufacture method of the addition this invention of the alkylene oxide 
to polyalkylene polyamine. The alkylene oxide which constitutes a poly ether chain is combined 
exceeding the equivalent of the active hydrogen of the active hydrogen content amino group of 
polyalkylene polyamine. 

[0013] As alkylene oxide, ethyleneoxide, propylene oxide, isobutylene oxide, 1-butene oxide, 2-butene 
oxide, trimethylethylene oxide, tetramethylen oxide, tetramethyl ethyleneoxide, butadiene monochrome 
oxide, octylene oxide, styrene oxide, 1, and 1-diphenylethylene oxide etc. can be illustrated. In this 
invention, although the poly ether chain homopolymerized these one sort, a random polymerization or 
the thing which was made to carry out block polymerization and was obtained is sufficient as it in others 
and two sorts or more, the others, the ethyleneoxide, and propylene oxide which were obtained by a 
desirable polyether chain homopolymerizing an ethyleneoxide and propylene oxide by this invention - a 
random polymerization — or block polymerization is carried out [ object ] 
[0014] although there will be especially no limit if the number of addition polymerization of the 
alkylene oxide made to add to the active hydrogen content amino group of polyalkylene polyamine 
exceeds 1 to one active hydrogen of the amino group concerned — desirable ~ 1.01-500 ~ more — 
desirable - 2-500 - further - desirable - 5-300 ~ it is 20-200 especially preferably 
[0015] moreover - although there is especially no limit in the weight average molecular weight of the 
compound (henceforth a "polyamine polyether compound") obtained - desirable - 1,000-1,000,000 - 
more - desirable - 3,000-500,000 - it is 5,000-200,000 especially preferably The graft polymer of this 
invention is considered to be what demonstrates a powerful cement dispersion effect by adsorption to 
the cementicle child by the polycarboxylic acid of the hydrophilic property which carried out graft 
polymerization to the polyamine polyether which is a cement distribution machine, and this, and the 
graft polymer which can demonstrate the dispersion power which was excellent in the above-mentioned 
range is obtained. In addition, when the polyamine polyether compound which corresponds above is 
marketed, these marketing article can also be used as a raw material. 

[0016] Moreover, in this invention, the derivative of a polyether compound and others shall also be 
included in the above-mentioned polyamine polyether compound. The bridge formation object which 
the cross linking agent which has two or more bases, such as an end group conversion object which 
changed the end functional group of a polyether, for example, and a polyamine polyether compound, a 
carboxyl group and an isocyanate machine, an amino group, a halogen machine, is made to react as such 
a derivative, and is acquired can be mentioned. As an end group conversion object, that which esterified 
the hydroxyl group of at least one or more ends of the above-mentioned polyamine polyether compound 
by dicarboxylic acids, such as a fatty acid of the carbon numbers 2-22, such as an acetic acid and an 
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acetic anhydride, and its acid anhydride, a succinic acid, a succinic anhydride, and an adipic acid, can be 
illustrated. 

[0017] The active hydrogen content amino group of poly alky lene polyamine can be made to add 
alkylene oxide etc. to the bottom of existence of a reaction catalyst in this invention. Any of the 
coordination polymerization using what especially a limit does not have about a reaction catalyst and 
combined metal alkoxides, such as cationic polymerization and (c) aluminum using the halogenide of 
anionic polymerization and the (b) metal using strong bases, such as a hydroxide of alkali metal, such as 
the (a) sodium hydroxide, a potassium hydroxide, and a lithium hydroxide, or an alcoholate, or an 
alkylamine as a base catalyst, and a semimetal, a mineral acid, an acetic acid, etc. as a catalyst, iron, and 
zinc, the alkaline earth compound, the Lewis acid, etc. are For example, to the polyalkylene polyamine 
100 weight section of weight average molecular weight 100-10,000, addition of the alkylene oxide to 
polyalkylene polyamine etc. uses alkylene oxide 1,000 - the 5,000 weight sections, is the temperature of 
100-200 degrees C, a pressure 2-10 kg/cm2, and can be performed by making it react to the bottom of 
pressurization by making a potassium hydroxide into a reaction catalyst. 

[0018] (3) As an unsaturation monomer used by the manufacture method of the graft polymerization (a) 
unsaturation monomer this invention of the unsaturation monomer to a polyamine polyether compound, 
a unsaturated-carboxylic-acid system monomer (b) and other monomer (b)s are mentioned. 
[0019] As unsaturated-carboxylic-acid system monomer (**), ethylene nature carboxylic acids, such as 
an acrylic acid (meta), a maleic acid, a fumaric acid, a maleic anhydride, an itaconic acid, a citraconic 
acid, and a crotonic acid, can be mentioned, and the ester which generates a carboxylic acid by 
hydrolysis is mentioned further. 

[0020] As ester which generates a carboxylic acid by hydrolysis If it is ester of the above-mentioned 
unsaturated carboxylic acid, there will be especially no limit. For example, maleic-acid monomethyl, a 
maleic-acid dimethyl, maleic-acid monoethyl, The monochrome or diester of maleic acids, such as a 
diethyl maleate, and the fatty alcohol of carbon numbers 1-20; Fumaric-acid monomethyl, The 
monochrome or diester of fumaric acids, such as a fumaric-acid dimethyl, fumaric-acid monoethyl, and 
a fumaric-acid diethyl, and the fatty alcohol of carbon numbers 1-20; Citraconic-acid monomethyl, The 
monochrome or diester of citraconic acids, such as a citraconic-acid diethyl, and the fatty alcohol of 
carbon numbers 1-20; (meta) A methyl acrylate, An ethyl aery late, a butyl acrylate (meta), acrylic-acid 
(meta) stearyl, (Meta) Acrylic-acid hydroxyethyl, (Meta) (Meta) ester [ of acrylic acids (meta), such as 
acrylic-acid hydroxypropyl, ]; - amino alkyl (meta) acrylate [, such as dimethylaminoethyl (meta) 
acrylate, ]; - sulfoalkyl (meta) acrylate, such as 2-sulfoethyl (meta) acrylate It can mention. When using 
the above-mentioned ester, the process which understands some or all of an ester machine an added 
water part, and changes them into a carboxyl group may be needed after graft polymerization. Therefore, 
as a unsaturated-carboxylic-acid system monomer, this process is an unnecessary point and it is 
desirable to make an ethylene nature carboxylic acid indispensable. 

[0021] In this invention, what produces ester by the above-mentioned ethylene nature carboxylic acid 
and hydrolysis is used independently, and also these two or more sorts can be mixed and used. In this 
invention, an acrylic acid (meta), a maleic acid, a fumaric acid, a maleic anhydride, When using together 
the ester which generates a carboxylic acid by any one or more sorts and hydrolysis of ethylene nature 
carboxylic acids, such as an itaconic acid, a citraconic acid, and a crotonic acid, the loadings When both 
whole quantity is made into 100-mol %, 30-95 % of the weight of ethylene nature carboxylic acids, It 
is desirable that it is 5 - 70 % of the weight of compounds which generate a carboxylic acid by 
hydrolysis, and it is desirable that it is [ 5-50 mol ] % of compounds which generate a carboxylic acid 
especially by 50-95 mol % and hydrolysis of ethylene nature carboxylic acids. It is because dispersion 
power, such as cement of the graft polymer obtained, increases in this range. 
[0022] As other monomer (**)s, amide group content monomer; vinyl acetate, such as an acrylamide 
(meta) and an acrylic (meta) acetyl amide, (Vinyl esters, such as a propionic-acid vinyl, vinyl pivalate, a 
benzoic-acid vinyl, and a cinnamic acid vinyl; Ethylene, alkenes monomers [, such as a propylene, ]; - 
styrene, a styrene sulfonic acid, etc. are aromatic - vinyl system monomer; vinyltrimetoxysilane - 
Trialkyl oxysilyl machine content vinyl system monomers, such as a vinyl ethoxy silane, Silicon content 
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vinyl system monomers, such as gamma-(methacryloyl oxypropyl) trimethoxysilane; Maleimide, 
Methyl maleimide, an ethylmaleimide, propyl maleimide, butylmaleimide, Octyl maleimide, dodecyl 
maleimide, steaiyl maleimide, Nitrile-group content vinyl system monomers [, such as maleimide 
derivative; (meta) acrylonitrile ], such as phenyl maleimide and cyclohexyl maleimide; (meta) 
Aldehyde-group content vinyl system monomer;2-acrylamide-isobutane sulfonic acids, such as an 
acrolein, An allyl-compound sulfonic acid, a vinyl sulfonic acid, a styrene sulfonic acid, (Meta) Sulfonic 
group content monomers, such as a 2-hydroxy-3-butene sulfonic acid and sulfoethyl (meta) aery late; 
Hydroxyethyl (meta) acrylate, Hydroxyalkyl (meta) acrylate compounds, such as hydroxypropyl (meta) 
acrylate; The methyl vinyl ether, Alkyl vinyl ether, such as ethyl vinyl ether; the functional-group 
content monomers of others, such as a vinyl chloride, a vinylidene chloride, an allyl chloride, and an 
allyl alcohol; vinyl pyrrolidone, can be mentioned. In this invention, these one sort or two sorts or mor^e 
can be mixed and used as other monomer (b)s. 

[0023] By the manufacture method of this invention, use only a unsaturated-carboxylic-acid system 
monomer (b), only other monomer (b)s are used, and also a unsaturated-carboxylic-acid system 
monomer (b) and other monomer (b)s may be used together. When using both together, they are 70 - 95 
% of the weight of (b)s, and 5 - 30 % of the weight of (b)s especially preferably 50 - 95 % of the weight 
of (b)s, and 5 - 50 % of the weight of (b)s. It is because the graft polymer which is excellent in this range 
at the dispersibility and slurry prevention ability of cement etc. is obtained. 
[0024] (b) A radical initiator can be used for the graft polymerization to the polyamine poly ether 
compound of the organic peroxide above-mentioned unsaturation monomer, and especially organic 
peroxide is desirable. 

[0025] As organic peroxide, for example Methyl ethyl ketone peroxide, Cyclohexanon peroxide, 3 and 
3, 5-trimethyl cyclohexanone peroxide, Methylcyclohexanone peroxide, methyl acetoacetate peroxide, 
Ketone peroxide, such as acetylacetone peroxide; t-butyl hydroperoxide, A cumene hydroperoxide, 
diisopropylbenzene hydroperoxide, 2, 5-dimethyl hexane -2, 5-dihydro peroxide, 1, 1, 3 and 3, - 
tetramethyl butyl hydroperoxide, Hydroperoxide, such as 2-(4-methyl cyclohexyl)-propane 
hydroperoxide; G t-butyl peroxide, t-butyl cumyl peroxide, dicumyl peroxide, alpha, and alpha'-screw 
(tert-butyl peroxide) p-diisopropylbenzene, alpha and alpha'-screw (tert-butyl peroxide) p-isopropyl 
hexyne, 2, the 5-dimethyl -2, 5-di-tert-butyl peroxide hexane, 2, the 5-dimethyl -2, and the dialkyl 
peroxide of 5-di-tert-butyl peroxide hexyne-3 grade; Tert-butyl peroxide acetate, T-butyl peroxy laurate, 
t-butyl par oxybenzoate, Di-t-butyl peroxyisophthalate, 2, the 5-dimethyl -2, 5-JI (benzoylperoxy) 
hexane, T-butylperoxyisopropylcarbonate, t-butyl-par OSHIKI iso butyrate, T-butylperoxy perpivalate, 
t-butylperoxy neodecanoate, Cumil peroxy neodecanoate, tert-butyl peroxide-2-ethyl hexanonate, Tert- 
butyl peroxide - 3, 5, and 5-trimethyl cyclo hexanoate, t-butyl par oxybenzoate, t-butyl par oxymaleic 
acid, Cumyl peroxy octoate, t^hexyl peroxy pivalate, Peroxy ester, such as t-hexyl peroxy neo hexanoate 
and cumyl peroxy neo hexanoate n-butyl -4, 4-screw (tert-butyl peroxide) BAREETO, 2, and 2-screw 
(tert-butyl peroxide) butane, 1 and 1 -screw (tert-butyl peroxide) - 3, 5, and 5-trimethyl cyclohexane, 
Peroxy ketals, such as 1 and 1 -screw (tert-butyl peroxide) cyclohexane, 2, and 2-screw (tert-butyl 
peroxide) octane; Acetyl peroxide, Isobutyryl peroxide, octanoyl peroxide, decanoyl peroxide, Rye roil 
peroxide, 3 and 3, 5-trimethyl cyclohexa noil peroxide, SAKUSHI nick acid peroxide, benzoyl peroxide, 
2, 4-dichlorobenzoyl peroxide, m-toluyl peroxide, Diacyl peroxide, such as dibenzoyl peroxide; G 
isopropyl peroxi dicarbonate, Di-2-ethylhexylperoxycarbonate, di-n-propyi peroxi dicarbonate, Screw- 
(4-t-butyl cyclohexyl) peroxi dicarbonate, Dimyristyl peroxi dicarbonate, G methoxy isopropyl peroxi 
dicarbonate, JI (3 -methy 1-3 -methoxy butyl) peroxi dicarbonate, Peroxi dicarbonate, such as G allyl- 
compound peroxi dicarbonate; Acetyl cyclohexyl sulfonyl peroxide, The organic peroxide of others, 
such as t-butyl PAOKI sialyl carbonate, is mentioned, and these one sort or two sorts or more can also 
be mixed and used. 

[0026] Although especially a limit does not have the amount of the organic peroxide used, it is 0.1 - 10 
% of the weight especially preferably 0:1 to 20% of the weight more preferably 0.01 to 30% of the 
weight to the total quantity of an unsaturation monomer. It is because the graft efficiency to a polyether 
chain improves in this range. In addition, although it is desirable to add to an unsaturation system 
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carboxylic-acid (b) separately as for organic peroxide, without mixing to a polyamine polyether 
compound being simultaneous and beforehand, it can also add to a polyamine polyether compound 
beforehand, and it can also be added to a unsaturated-carboxylic-acid (b). 
[0027] In graft polymerization, you may use together the decomposition catalyst and reducing 
compound of organic peroxide with organic peroxide. 

[0028] As a decomposition catalyst of organic peroxide, for example Halogenation metal; titanium 
oxide, such as a lithium chloride and a lithium bromide, Metallic oxides, such as a silicon dioxide; A 
hydrochloric acid, a hydrobromic acid, perchloric acid, a sulfuric acid, The metal salt of inorganic acids, 
such as a nitric acid; A formic acid, an acetic acid, a propionic acid, butyric acid, iso butyric acid, The 
ester and its metal salt of carboxylic acids, such as a benzoic acid, and others; heterocycle amines, such 
as a pyridine, Indore, an imidazole, and a carbazole, and the derivative of those can be mentioned, and 
these one sort or two sorts or more can also be used together. 

[0029] As a reducing compound, organometallic compound; naphthenic-acid iron, such as a ferrocene, 
Iron, such as copper naphtheriate, naphthenic-acid nickel, naphthenic-acid cobalt, and a manganese 
naphthenate, The inorganic compound which can generate metal ions, such as copper, nickel, cobalt, and 
manganese; A boron-trifluoride ether addition product, Inorganic compounds, such as potassium 
permanganate and perchloric acid; A sulfur dioxide, a sulfite, A sulfate, a bisulfite, a thiosulfate, sulfoxy 
acid chloride, a benzenesulfinic acid and its substitution product, The sulfur content compound of the 
homolog of annular sulfinic acids, such as a PARATORU en sulfinic acid; An octyl mercaptan, A 
dodecyl mercaptan, a mercaptoethanol, alpha-mercaptopropionic acid, A thioglycolic acid, a thio 
propionic acid, alpha-thio sodium-propionate sulfo propyl ester, Mercapto compounds, such as alpha- 
thio sodium-propionate sulfoethyl ester; A hydrazine, Nitrogen content compounds, such as beta- 
hydroxyethyl hydrazine and a hydroxy amine; Formaldehyde, Aldehydes, such as an acetaldehyde, a 
propionaldehyde, n-butyraldehyde, an isobutyraldehyde, and isovalerian aldehyde; an ascorbic acid etc. 
can be mentioned and these one sort or two sorts or more can also be used together. 
[0030] (c) In the case of an acid catalyst and graft polymerization, at least one sort of acid catalysts 
chosen from the organic sulfonic-acid compound, the phosphoric-acid compound, and the inorganic acid 
can be used. This acid catalyst can raise the rate of a graft to a polyamine polyether compound, and can 
raise the dispersion power of the graft polymer obtained. As an organic sulfonic-acid compound, for 
example Methansulfonic acid, ethane sulfonic acid, Aliphatic sulfonic acids, such as a propane sulfonic 
acid and an octane sulfonic acid; A benzenesulfonic acid, Aromatic sulfonic acids, such as a benzene 
disulfon acid, a naphthalene sulfonic acid, and a naphthalene disulfon acid; A chlorobenzene sulfonic 
acid, A l-naphthylamine-4-sulfonic acid (naphthionic acid), a 2-naphthylamine-l -sulfonic acid (Tobias 
acid), A l-naphthylamine-8-sulfonic acid (very acid), gamma acid (g acid), A 2-amino-5-naphthol-7- 
sulfonic acid (JIE acid), m-aminobenzene sulfonic acid (metanillic acid), 1 -naphthy lamine - The 
aromatic sulfonic acid which has branch substituents, such as 3, 6, 8-tris RUHON acid (Koch acid), 
toluenesulfonic acid, and dodecylbenzenesulfonic acid, can be mentioned, and these one sort or two 
sorts or more may be used together. . 

[0031] As a phosphoric-acid compound, a phosphoric acid, phosphorous acid, hypophosphorous acid, 
polyphosphoric acid, a metaphosphoric acid, a pyrophosphoric acid, a phosphoric-acid methyl, 
phosphoric-acid ethyl, a phosphoric-acid propyl, phosphoric-acid butyl, a phosphoric-acid octyl, a 
phosphoric-acid dodecyl, phosphoric-acid stearyl, a phosphoric-acid phenyl, a phosphoric-acid 
dimethyl, a phosphoric-acid diethyl, a phosphoric-acid dipropyl, a phosphoric-acid dibutyl, a 
phosphoric-acid dioctyl, phosphoric-acid didodecyl, phosphoric-acid distearyl, phosphoric-acid 
diphenyl, etc. can be mentioned, and these one sort or two sorts or more can also be used together, for 
example. 

[0032] As an inorganic acid, a hydrochloric acid, a hydrofluoric acid, a hydrobromic acid, a hydroiodic 
acid, ******** 5 a chlorous acid, a hypochlorous acid, the periodic acid, a sulfuric acid, an oleum, a 
sulfurous acid, a nitric acid, a fuming nitric acid, manganic acid, a permanganic acid, a chromic acid, 
dichromic acid, etc. can be mentioned, and one sort of ****** or two sorts or more may be used 
together, for example. 
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[0033] although there is especially no limit in the amount of the acid catalyst used — an unsaturation 
monomer — desirable — 0.05- it is 0.1 - 15 % of the weight especially preferably 20% of the weight It is 
because an unreacted polyamine polyether compound remains so much, and the effect corresponding to 
the addition may not be demonstrated if 20 % of the weight is exceeded on the other hand if less than 
0.05 % of the weight. An acid catalyst can also be added to a unsaturated-carboxylic-acid system 
monomer (b), although it can also add to a polyalkylene polyether compound. 
[0034] (d) As for graft polymerization reaction graft polymerization, it is desirable to be substantially 
carried out with a non-solvent. However, you may use 20 or less % of the weight of the solvent of the 
whole system of reaction. Since it may be more desirable to use a little solvent when the viscosity of the 
system of reaction is high, it comes out. You may distill off a solvent after addition. In addition, the 
amount of solvents was made into 20% of the weight of the whole system of reaction because rates of a 
graft, such as a unsaturated-carboxylic-acid system monomer (b), may have fallen when this is 
exceeded. 

[0035] Although there is especially no limit as the above-mentioned solvent, what has as small a chain 
transfer constant to the solvent of the monomer used as possible, the thing with a boiling point of 80 
degrees C or more which can be used for a reaction under an ordinary pressure are desirable. As such a 
solvent, for example Isobutyl alcohol, n-butyl alcohol, t-butyl alcohol, ethylene glycol, a diethylene 
glycol, A triethylene glycol, a propylene glycol, ethylene glycol monoalkyl ether, Alcohols, such as 
propylene-glycol monoalkyl ether; Ethylene glycol dialkyl EERU, Diethers, such as the propylene- 
glycol dialkyl ether; An acetic acid, Acetic-acid system compounds, such as acetic ester of ethyl acetate, 
propyl acetate, butyl acetate, and ethylene glycol monoalkyl ether and acetic ester of propylene-glycol 
monoalkyl EERU, etc. can be mentioned, and these one sort or two sorts or more can also be used 
together. As an alkyl group of the above-mentioned alcohol and diethers, a methyl group, an ethyl 
group, a propyl group, and a butyl can be mentioned. 

[0036] It is desirable still more desirable that it is 80-160 degrees C, and the temperature of graft 
polymerization is 90-160 degrees C. In the case of less than 80 degrees C, graft polymerization cannot 
advance easily and there is an inclination for the rate of a graft of an unsaturation monomer to fall. On 
the other hand at the temperature exceeding 160 degrees C, there is a possibility that a polyamine 
polyether compound and the pyrolysis of a graft polymer obtained may happen. 
[0037] It is desirable to teach a part or the whole quantity of a polyamine polyether compound to the 
system of reaction in early stages in the case of graft polymerization. As an unsaturation monomer, the 
maleic acid out of a unsaturated-carboxylic-acid system monomer (b), In using together one monomer 
(A) and acrylic acid (meta) which are chosen from a fumaric acid and a maleic anhydride More than the 
moiety of the monomers (A) and an acid catalyst are beforehand mixed to a polyamine polyether 
compound. After heating at 80 degrees C or more, it is desirable to add into the heated mixture 
separately with organic peroxide, and to carry out the graft polymerization of the unsaturated- 
carboxylic-acid system monomer (b) or other monomer (b)s which are used together of the remainder to 
it. It is because the molecular weight of the graft polymer obtained can be adjusted easily according to 
this method. 

[0038] (4) Although the graft polymer of a graft polymer this invention is manufactured by the above- 
mentioned method, it is not restricted to the method concerned. The graft polymer of this invention 
consists of a polymerization object of a polyalkylene imine, a polyether, and an unsaturation monomer. 
The polyether which consists of 20-200-mol alkylene oxide preferably especially adds more preferably 
2-500-mol 5-300 mols to one mol of active hydrogen of the amino group concerned to the active 
hydrogen content amino group contained in a polyalkylene imine. It is because the dispersibility which 
was excellent in this range as a cement additive etc. can be demonstrated. Moreover, it is characterized 
by the polymerization object of an unsaturation monomer adding to the polyether chain concerned. 
[0039] Although it can dissolve in solvents, such as water and alcohol, as it is and this graft polymer can 
also be used for the following uses, by the common use method, it may add a base, and may change and 
use it for the salt of a carboxylic acid, as a base ~ amines, such as carbonate; ammonia of alkali metal, 
such as a hydroxide; sodium carbonate of alkali metal, such as a sodium hydroxide, a potassium 
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hydroxide, a calcium hydroxide, and a lithium hydroxide, or alkaline earth metal, a calcium carbonate, 
and a lithium carbonate, or alkaline earth metal, a monoethanolamine, a diethanolamine, and a 
triethanolamine, — it can mention — these — a kind — or two or more sorts may be used As a solvent, 
water is desirable. Therefore, the thing of un-neutralizing, partial neutralization, and full neutralization 
shall also be contained in the graft polymer of this invention. 

[0040] The graft polymer obtained by the above-mentioned method has high purity, as the graft polymer 
of this invention weight average molecular weight - 1,000-1,000,000 - more ~ desirable - 3,000- 
500,000 — it is 5,000-200,000 especially preferably moreover, weight average molecular weight/number 
average molecular weight ~ 1-10 — more — desirable - 1-8 — it is 1-5 especially preferably It is because 
the property which was especially excellent in this range as cement dispersing agent, a scale inhibitor, a 
detergent constituent, etc. can be demonstrated. In addition, if it has structure top identity, what was 
manufactured by other methods shall be contained in the graft polymer of this invention. 
[0041] (5) When it is a gestalt as it is and a graft polymer resultant is a solution, the graft polymer of use 
invention distills off a solvent, does not distill it off, but can be used as a cement additive with the 
gestalt of a solution as it is. Purity is high and the graft polymer of this invention has high dispersion 
power. Therefore, it can use for uses, such as a cement additive, a scale inhibitor, a liquid, the powdered 
builder for stain, an industrial use cleaning agent, an additive, an inorganic pigment dispersant, an 
organic pigment agent, organic and an inorganic fixed particle dispersant, the assistant for paper 
manufacture, the dispersant for CWM, a foaming agent, a bubble reinforcement, a compatibilizer, a 
solubilizing agent, a rusr-proofer, an emulsifier, and an assistant for dyeing, preferably. In addition, it 
can be used for the dispersant of fiber processing agents, such as the chemical for water treatment of 
scale prevention by a cooling water system, the boiler system, seawater desalination equipment, the pulp 
digestion iron pot, and the black-liquor concentration iron pot, a dyeing assistant of fiber, a bleaching 
agent, a soaping agent, a refinement assistant, and an antistatic assistant of fiber, and a rosin system 
sizing compound, a muddy water modifier, etc. 

[0042] (6) The graft polymer and graft polymer resultant of a cement additive this invention can be used 
as it is as cement additives, such as cement dispersing agent, an air entraining agent, a cement wetting 
agent, an inflating agent, a waterproofing agent, a retarder, a drying shrinkage reduction agent, a 
defoaming agent, the water-soluble-polymer matter, a thickener, a flocculant, an on-the-strength 
improver, a hardening accelerator, and an accelerating agent. Moreover, you may use it combining other 
well-known cement additives, and cement dispersing agent, an air entraining agent, a cement wetting 
agent, an inflating agent, a waterproofing agent, a retarder, an accelerating agent, the water-soluble- 
polymer matter, a thickener, a flocculant, a drying shrinkage reduction agent, an on-the-strength 
improver, a hardening accelerator, a defoaming agent, etc. can be mentioned as such a well-biown 
cement additive, for example. 

[0043] (7) The cement constituent of a cement constituent this invention is characterized by containing 
cement and the cement dispersing agent of this invention. As for cement dispersing agent, it is desirable 
to contain 0.02 to 1.0% of the weight preferably 0.01 to 2.0% of the weight to the above-mentioned 
cement 100 weight section, and also the slump holding time improves far in the cement constituent 
blended and prepared, for example so that the cement dispersing agent of this invention may fulfill the 
above-mentioned range — a unit - many of various kinds of desirable effects, such as improvement in 
the endurance of reduction of amount of water, increase of the intensity of concrete and mortar, or 
concrete, are brought about It is not restricted especially as cement which can be blended with a cement 
constituent, and hydraulic cement, such as Portland cement, alumina cement, belite quantity content 
cement, and various blended cement, is mentioned. If water is added to the cement constituent of this 
invention, a cement paste can be obtained, the pebble which is sand and the coarse aggregate which are a 
fine aggregate can be blended with this, and mortar and concrete can be prepared. It is not restricted 
especially in the fine aggregate and coarse aggregate which can be blended with these cement 
constituent, and it can be used, choosing from many kinds of the fine aggregates and coarse aggregates 
which are used now suitably. Moreover, it is not restricted especially concerning the loadings of the fine 
aggregate to the inside of a cement constituent, and a coarse aggregate etc., and may be suitably 



h g eg b eb eg e e 



Page 9 of 14 



determined by this contractor according to the material to be used. 

[0044] (8) The graft polymer and graft polymer resultant of a scale inhibitor this invention can be used 
as a scale inhibitor. Especially, it is effective in scale prevention of a calcium carbonate, calcium 
phosphate, zinc hydroxide, a barium sulfate, a calcium sulfate, a calcium sulfite, a calcium silicate, a 
magnesium silicate, a magnesium hydroxide, phosphoric-acid zinc, zinc hydroxide, a base zinc 
carbonate, a silicate, silica iron, etc. 

[0045] Use the graft polymer of this invention as a scale inhibitor as it is, and also The need is accepted. 
The Lynn system compound, an acrylic-acid polymer (salt), a maleic-acid polymer (salt), An acrylic 
acid / 3-aryloxy -1, 2-propanediol copolymer, An acrylic acid / 2-aryloxy -1, 2-propanediol copolymer, 
An acrylic-acid / 2-hydroxy-3-aryloxy-l -propane sulfonic-acid copolymer, An acrylic acid / maleic-acid 
copolymer, an acrylic acid / allyl alcohol copolymer, An acrylic acid / hydroxy methacrylate copolymer, 
a maleic acid / ethylene sulfonic-acid copolymer, A maleic acid / styrene copolymer, a maleic acid / 
pentene copolymer, a maleic acid / allyl alcohol copolymer, A maleic acid / ethylene copolymer, a 
maleic acid / butadiene copolymer, Carboxyl group content low-molecular-weight polymer; organic- 
acid sulfonic acids, such as an aspartic-acid system polymer and a glyoxylic-acid system polymer; 
Sodium tripolyphosphate, Inorganic polyphosphates, such as hexametaphosphoric acid sodium; A 
NITORIRO trimethylene sulfonic acid, A hydroxy ethylidene disulfon acid, ethylenediamine 
tetramethylen phosphonic acid, phosphonic acid [, such as a phosphono butane tricarboxylic-acid acid, ]; 
- metal salt; anticorrosive agent; seaweed-proofing agent [, such as zinc chromium, and manganese, ]; - 
an antiseptics; ** mold agent; **** agent; slime control agent ~; ethylenediaminetetraacetic acid 
(EDTA) - A diethylenetriamine pentaacetic acid (DTP A), hydroxy IMINO disuccinic acid (HIDS), 
Chelating agent; boiler compound; deoxidant; sludge-content powder, such as an IMIJI succinic acid 
(IDS) and a citric acid; one sort in a carry-over inhibitor etc. or two etc. sorts or more can be added, and 
it can also consider as a scale inhibitor. 

[0046] Although what is necessary is just to add as it is to drainage systems, such as a cooling water 
system, a boiler system, a seawater desalination processor, a pulp digestion iron pot, and a black-liquor 
concentration iron pot, the scale inhibitor of this invention can also be separately added, when a scale 
inhibitor contains components other than the above-mentioned graft polymer. Moreover, in case a scale 
inhibitor is added to a drainage system, it is desirable to combine with a phosphoric-acid system 
compound or zinc, and to add. It is because the effect of both of preventing the corrosion of piping, such 
as iron used as passage of a drainage system, and also preventing a scale buildup can be heightened. As 
a phosphoric-acid system compound, a polymerization phosphoric acid (salt), a phosphoric acid (salt), 
and phosphonic acid (salt) can be mentioned, and zinc nitrate, phosphoric-acid zinc, a zinc chloride, etc. 
can be mentioned as zinc. The scale inhibitors of this invention are a phosphoric-acid system compound 
or zinc salt, and the sum total, and it is desirable that 0.5-50 ppm adds especially 1-100 ppm. 
[0047] (9) The detergent constituent of a detergent constituent this invention is a constituent which 
comes to contain the graft polymer, its salt, or graft polymerization resultant of a surfactant and this 
invention. The detergent which is a final product is sufficient as this detergent constituent, and it may be 
the intermediate product. 

[0048] As a surfactant used for a detergent constituent, an anion system surfactant, a Nonion system 
surfactant, an amphoteric surface active agent, etc. can be mentioned, and these one sort or two sorts or 
more can be used together. 

[0049] As an anion system surfactant, alkylbenzene sulfonates, an alkyl or an alkenyl ethereal-sulfate 
salt, an alkyl or an alkenyl sulfate, alpha-olefin sulfonate, alpha-sulfo fatty acid or an ester salt, an 
alkane sulfonate, saturation or an unsaturated fatty acid salt, an alkyl or an alkenyl ether carboxylate, an 
amino acid type surfactant, an N-acylamino acid type surfactant, an alkyl, alkenyl phosphoric ester, or 
its salt can be mentioned, for example. 

[0050] As a Nonion system surfactant, a polyoxyalkylene alkyl or the alkenyl ether, polyoxyethylene 
alkyl phenyl ether, a higher-fatty-acid alkanol amide or its alkylene oxide addition product, sucrose fatty 
acid ester, an alkyl glycoside, a fatty-acid glycerol monoester, an alkylamine oxide, etc. can be 
mentioned, for example. 
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[0051] As a cation system surfactant, the 4th ammonium salt etc. can be mentioned, for example. 
[0052] As an amphoteric surface active agent, a carboxyl type or a sulfobetaine type amphoteric surface 
active agent can be mentioned, for example. 

[0053] About the blending ratio of coal of the surfactant used for the detergent constituent of this 
invention, although there is especially no limitation, its 10 - 60 % of the weight is desirable among a 
surfactant, and its 15 - 50 % of the weight is still more desirable. There is a possibility that a detergency 
[ as opposed to / that the blending ratio of coal of a surfactant is less than 10 % of the weight / oil dirt 
etc. ] may decline. On the other hand, when 60 % of the weight is exceeded, there is a possibility of 
becoming disadvantageous economically. 

[0054] Although there is especially no limitation about the blending ratio of coal of the graft polymer 
used for a washing constituent, or its salt, 0.1 - 60 % of the weight is desirable among a detergent 
constituent, and 3 - 30 % of the weight is still more desirable. A detergency declines that the graft 
polymer of this invention or the blending ratio of coal of the salt is less than 0.1 % of the weight, and 
there is a possibility that resoiling and yellowish color may occur. On the other hand, when 60 % of the 
weight is exceeded, there is a possibility of becoming disadvantageous economically. 
[0055] The detergent constituent concerning this invention may contain the component of others [, such 
as enzyme; fluorescence-agent; bleaching agent; perfume, ], such as a protease, lipase (alkali), and a 
cellulase (alkali), if needed in addition to the above-mentioned graft polymer or its salt, and a surfactant, 
and the component of these others can use one sort or two sorts or more. 

[0056] When a detergent constituent contains an enzyme, as an enzyme, alkali lipase with high activity 
and an alkali cellulase are desirable in alkali-cleaning liquid. Moreover, the blending ratio of coal of an 
enzyme has 0.01 - 5 desirable % of the weight among a detergent constituent. If the blending ratio of 
coal of an enzyme is less than 0.01 % of the weight, sufficient washing performance may be unable to 
be demonstrated. On the other hand, when 5 % of the weight is exceeded, there is a possibility that 
economical efficiency may fall. In addition, the detergent constituent of this invention does not ask 
whether be a liquid or be an individual containing powder. 
[0057] 

[Example] Although an example is given and this invention is explained still more concretely hereafter, 
this invention is not limited only to this. In addition, as long as there is no especially notice among an 
example, "%" shall express weight % and the "section" shall express the weight section. 
[0058] Example 1 (manufacture of a graft polymer) 

the reaction iron pot equipped with an agitator, dropping equipment, the reflux condenser, the 
thermometer, and the nitrogen introduction pipe - all the active hydrogen in polyethyleneimine (number 
average molecular weight 2000) - an ethyleneoxide - an average of - 194.0g of polyethylene-oxide / 
addition polyethyleneimine compounds and 14.0g of maleic acids which it added each five mols were 
put in, and it dissolved uniformly at 130 degrees C Over [ equipment / dropping / different, 
respectively ] 2 hours, 20.2g of acrylic acids and t-butyl benzoyl pel oxide 3.4g were directly dropped at 
the oil level, and was agitated for further 2 hours. After cooling to a room temperature, sodium- 
hydroxide solution was added, it adjusted to PH8 and 40% of solid contents, and the solution of a graft 
polymer was obtained. This solution is made into graft polymer A solution^ and the graft polymer 
contained in this is set to graft polymer A. The number average molecular weight of graft polymer A 
was 4,800, and weight average molecular weight was 16,000. 

[0059] Except having changed the number of average addition mols of an ethyleneoxide into 35 mols 
from five mols, it was operated like the above and graft polymer B solution and graft polymer B was 
obtained. The number average molecular weight of this graft polymer B was 9,500, and weight average 
molecular weight was 39,000. 

[0060] Example 2 (cement dispersibility examination) 

The graft polymers A and B obtained in the example 1 were used as a cement additive, and the 
dispersibility of cement was examined. 

[0061] What diluted the 7.5 sections (it is graft polymer A0.75 % of the weight to an ordinary portland 
cement) for the ordinary -port land-cement (Chichibu Onoda Cement make) 400 section, the Toyoura 
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standard sand 800 section, and the graft polymer A solution of an example 1 in the 240 sections with 
water was kneaded for 3 minutes by the mortar mixer, and mortar was obtained. About the obtained 
mortar, the flow value, the air content, and the amount of sejunction water were measured with the 
following measuring method, and cement dispersibility was evaluated. Moreover, 5 section (it is graft 
polymer B0.50 % of the weight to ordinary portland cement) use was carried out, and the graft polymer 
B solution of an example 1 was operated like the above. A result is shown in Table -1 . In addition, the 
addition in Table -1 is weight [ of a cement additive ] % to cement. 

[0062] (1) Flow value : mortar was put in the hollow cylinder with a diameter [ of 50mm ], and a height 
of 50mm put on the level table, the diameter of the mortar which spread on the back table which lifted 
the cylinder perpendicularly calmly was measured about the 2-way, and this average was made into the 
flow value. 

(2) Air content : the air content was computed from the capacity of the obtained mortar, a weight, and 
the specific gravity of the used material. 

(3) Sejunction water : after filling up the 500ml measuring cylinder with 500ml of obtained mortar and 
putting it for 30 minutes, the amount of the sejunction water generated on the mortar front face was 
measured, and the rate of the sejunction water occupied in the whole amount of mortar was searched for. 

(4) Determination of molecular weight : the weight average molecular weight and number average 
molecular weight of a graft polymer were measured by the poly ethylene-glycol conversion by GPC. 
[0063] It replaced with graft polymer A of an example 1 as an example of comparison 1 cement 
additive, and except having used the naphthalene sulfonic-acid formalin condensate and the air 
entraining agent (product made from **** chemistry "VINSORU") with the loadings shown in Table -1, 
it was operated like the example 2 and mortar was obtained. The flow value, the air content, and the 
amount of sejunction water were measured like the example 2 about the obtained mortar. A result is 
shown in Table -1. 

[0064] It replaced with graft polymer A of an example 1 as an example of comparison 2 cement 
additive, and except having used it with the loadings which show a naphthalene sulfonic-acid formalin 
condensate in Table -1, it was operated like the example 2 and mortar was obtained. The flow value, the 
air content, and the amount of sejunction water were measured like the example 2 about the obtained 
mortar. A result is shown in Table -1 . 

[0065] It replaced with the polyethyleneimine of example of comparison 3 example 1, the octyl 
diethylenetriamine was used, and graft polymer C solution and graft polymer C was obtained like graft 
polymer A of an example 1 except having made it add an ethyleneoxide each to all the active hydrogen 
of an octyl diethylenetriamine five mols of averages. This graft polymer C solution 15 section (it is graft 
polymer CI .50 % of the weight to an ordinary portland cement) was used, and it was operated like the 
above. A result is shown in Table -1. In addition, the addition in Table -1 shows weight % of a cement 
additive to an ordinary portland cement. 
[0066] 
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[0067] Example 3 (scale prevention test of calcium phosphate) 

To the 200 cc glassware with a lid, 164g of pure water, 10ml of 0.1% phosphoric-acid hydrogen sodium 
12 hydrate solution, 10ml of 0.73% calcium chloride 2 hydrate solution, 6ml of graft polymer A solution 
of 0.1% of example 1, and 10ml of 0.2% sodium-hydrogencarbonate solution were added, and it 
adjusted to PH8.5 to it using 0.1 -N sodium-hydroxide solution. It covered and it was gently put on the 
glassware on condition that 50 degrees C and lOHr. It filtered with the 0.45-micron membrane filter 
after cooling for 15 minutes with the stream after that, and the Lynn concentration of a filtrate was 
measured by ICP analysis. Measurement with the same said of the system which is not putting in graft 
polymer A was performed, and it asked for the rate of scale suppression of calcium phosphate by the 
following calculation method. The result was shown in Table -2. 
[0068] 

[Equation 1] The rate of calcium phosphate scale suppression = {(measured value without graft polymer 
measured- value-graft polymer )/(measured value without 10-graft polymer)} xl00% example 4 (scale 
prevention test of zinc hydroxide) 

To the 200 cc glassware with a lid, 160g of pure water, 10ml of 0.04% zinc nitrate 6 hydrate solution, 
10ml of 0.73% calcium chloride 2 hydrate solution, 10ml of graft polymer A solution of 0.1% of 
example 1, and 10ml of 0.2% sodium-hydrogencarbonate solution were added, and it adjusted to PH8.5 
to it using 0.1 -N sodium-hydroxide solution. It covered and it was gently put on the glassware on 
condition that 50 degrees C and lOHr. It filtered with the 0.45-micron membrane filter after cooling for 
15 minutes with the stream after that, and the zinc concentration of a filtrate was measured by ICP 
analysis. Measurement with the same said of the system which is not putting in graft polymer A was 
performed, and it asked for the rate of scale suppression of calcium phosphate by the following 
calculation method. The result was shown in Table -2. 
[0069] 

[Equation 2] Rate =of zinc hydroxide scale suppression {(measured value without graft polymer 
measured-value-graft polymer )/(measured value without 5-graft polymer)} xl00% [0070] 
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[007 1] Example 5 (manufacture of a detergent constituent) 

The graft polymer A20 section of an example l, the zeolite 20 section, the sodium-carbonate 20 section, 
and the sodium-silicate 10 section were mixed, the straight chain alkyl (carbon numbers 12- 16) and 
benzenesulfonic-acid sodium (LAS) 20 section and the 1st class alcoholic (carbon numbers 12-16) 
sodium-sulfate (AS) 10 section were mixed with this, and it considered as the washing constituent. 
[0072] Example 6 (washing sex test and resoiling sex test) 

Using the washing constituent obtained in the example 5, the washing sex test and the resoiling sex test 
were performed, and the rate of washing and the rate of resoiling were measured. These results are 
shown in Table -3. 

[0073] The milli still acid 8.3 section, the KAREIN acid 8.3 section, the tristearin 8.3 section, The 
triolein 8.3 section, the stearin acid cholesterol 1.1 section, the paraffin wax (48-50 degrees C of melting 
points) 5.5 section, The artificial dirt which consists of the squalene 5.5 section, the cholesterol 4.4 
section, the carbon black 0.6 section, and the Crane 49.7 section is prepared. After the cotton cloth (oil 
chemistry association specification cheesecloth of No. 60) was immersed in the dirt bath which makes a 
carbon tetrachloride dissolve and come to distribute this artificial dirt, this cotton cloth was dried and it 
judged to the lOcmxlOcm piece of cloth. The thing of the range of 36 - 40% of reflection factors was 
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used as the pollution cloth among these pieces of cloth, and what was judged in the lOcmxlOcm size, 
without soaking a cotton cloth in a dirt bath was used as non-polluted cloth. It used for the following 
washing sex test and resoiling sex test, after also measuring the reflection factor of a pollution cloth. 
[0074] (1) Washing sex test; the examination cloth (five pollution cloths and five non-polluted cloth) 
was put into 25 degrees C and the penetrant remover which adds a washing constituent to 1000ml of 4- 
degree water of DH, and becomes it, and it washed for 10 minutes at the rotational frequency of lOOrpm 
using Terg-O-Tometer so that the concentration of a detergent constituent might become 0.133%. 
Rinsing was performed for 3 minutes after that, the examination cloth was dehydrated, it was made to 
dry and the reflection factor was measured. The rate of washing was computed according to the lower 
formula. 
[0075] 

[Equation 3] Rate (%) of washing ={ (reflection factor before reflection factor- washing of pollution cloth 
before washing )/(reflection factor of non-polluted cloth before reflection factor- washing of pollution 
cloth before washing)} x 100(2) resoiling sex test; it is the above-mentioned washing sex test. It 
exchanged in the object new about a pollution cloth, the object same about non-polluted cloth was used, 
the washing sex test was performed 5 times, and the reflection factor of the non-polluted cloth after 5 
times washing was measured. The rate of resoiling was computed according to the lower formula. 
[0076] 

[Equation 4] In example of rate (%) of resoiling ={ 1 -(reflection factor of non-polluted cloth before 
reflection factor- washing of non-polluted cloth after 5 times washing)} xlOO comparison 4 example 5, 
the washing constituent was obtained like the example 5 except not using graft polymer A. The washing 
constituent 0.1 obtained section was added in the water 2000 section, and wash liquid was prepared. The 
fluorescence intensity of this wash liquid was 100. In such low fluorescence intensity, it is difficult to 
create and carry out the fixed quantity of the calibration curve. 

[0077] The obtained washing constituent was similarly estimated as the example 6. The result is shown 

in Table -3. 

[0078] 
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. [0079] With 60 - 75% of the weight of the addition of the naphthalene sulfonic-acid formalin condensate 
which is elegance conventionally when the graft polymer of this invention is added with cement, the 
same flow value could be obtained and the result table -1 showed that decrease aquosity ability was very 
high. By especially the system that used the naphthalene sulfonic-acid formalin condensate 
independently, in order that flow ** might also increase with the increase in an addition, but on the other 
hand material separation might take place and sejunction water might float in a mortar front face, it was 
unsuitable. When scale prevention ability was evaluated from Table -2 using the graft polymer of this 
invention, as compared with the case where the conventional naphthalene sulfonic-acid formalin 
condensate is used, 9 or more times and the scale of zinc hydroxide were suppressed for the scale of 
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calcium phosphate 28 or more times, and the scale tightness ability was very high. When the graft 
polymer of this invention was blended with the surfactant and it was used as a detergent constituent 
from Table -3, the rate of washing was high and it turns out that it has the performance which was 
moreover extremely excellent as the rate calyx of resoiling, and a detergent constituent. 
[0080] 

[Effect of the Invention] According to this invention, a new graft polymer is offered. According to the 
manufacture method of the graft polymer of this invention, the high graft polymer of graft efficiency is 
offered. For this reason, the graft polymer concerned shows the dispersion power which was excellent as 
a cement additive, and is useful also as a scale inhibitor, a detergent constituent, etc. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The graft polymer which carries out the addition polymerization of the alkylene oxide 
exceeding the equivalent of the active hydrogen of the amino group concerned to the active hydrogen 
content amino group contained in a polyalkylene imine, is made to carry out the graft polymerization of 
the unsaturation monomer to the polyamine polyether compound subsequently obtained, and is obtained. 

[Claim 2] The graft polymer according to claim 1 characterized by the aforementioned unsaturation 
monomer containing a unsaturated-carboxylic-acid system monomer (b). 
[Claim 3] The graft polymer according to claim 1 or 2 to which the aforementioned addition 
polymerization is characterized by being the addition polymerization of 1.0.1 -500-mol alkylene oxide. 
[Claim 4] The graft polymer characterized by the polyether which becomes the active hydrogen content 
amino group which is a graft polymer containing the polymerization object of a polyalkylene imine, a 
polyether, and an unsaturation monomer, and is contained in a polyalkylene imine from the alkylene 
oxide exceeding the equivalent of the active hydrogen of the amino group concerned adding. 
[Claim 5] The graft polymer resultant which is made to carry out the graft polymerization of the 
unsaturation monomer to the polyamine polyether compound which carried out the addition 
polymerization of the alkylene oxide which exceeds the equivalent of the active hydrogen of the amino 
group concerned to the active hydrogen content amino group contained in a polyalkylene imine at the 
temperature of 80-160 degrees C, without using a solvent for the bottom of existence of organic 
peroxide substantially, and is obtained. 

[Claim 6] The cement additive which consists of a graft polymer according to claim 1 to 4 or a graft 
polymer resultant according to claim 5. 

[Claim 7] The cement constituent characterized by containing cement and a cement additive according 
to claim 6. 

[Claim 8] The scale inhibitor which consists of a graft polymer according to claim 1 to 4 or a graft 
polymer resultant according to claim 5. 

[Claim 9] The detergent constituent characterized by containing a surfactant, and a graft polymer 
according to claim 1 to 4 or a graft polymer resultant according to claim 5. 
[Claim 10] The manufacture method of the graft polymer characterized by carrying out the graft 
polymerization of the unsaturation monomer to the polyamine polyether compound which carried out 
the addition polymerization of the alkylene oxide which exceeds the equivalent of the active hydrogen 
of the amino group concerned to the active hydrogen content amino group contained in polyalkylene 
polyamine at the temperature of 80-160 degrees C, without using a solvent for the bottom of existence 
of organic peroxide substantially. 

[Claim 1 1] The manufacture method of a graft polymer according to claim 10 that the aforementioned 
unsaturation monomer is characterized by including a unsaturated-carboxylic-acid system monomer (b). 
[Claim 12] The manufacture method of the graft polymer of claim 10 ** characterized by carrying out 
graft polymerization to the bottom of existence of at least one sort of acid catalysts which face carrying 
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out the graft polymerization of the unsaturated-carboxylic-acid system monomer (b) to a polyamine 
polyether compound, and are chosen from an organic sulfonic-acid compound, a phosphoric-acid 
compound, and an inorganic acid with organic peroxide. 

[Claim 13] The manufacture method of a graft polymer according to claim 10 to 12 that the 
aforementioned polyalkylene polyamine is characterized by being a polyalkylene imine. 



[Translation done.] 
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